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BEAM PROFILE MEASUREMENT ON THE MAGNETOELASTIC MICROSC(IPE

W. L. Bongianni .
University of Califorriia

Los Alamos National Laboratory
P. O. BOX 1663

Los Alamos, NM 87545

A need exists in the Inertial Confinement Fusion program for the

nond~structive inspection of opaque, multi l,lyertargets. An acoustic

microscope operdt.ed at microwdve frequencies would ndvu sufficient tem-

Dnr.~1 and sp,~tial resolution to J!1OW such inspection, but an acoustic

lens capable of examininq a complex spherical sh~pe is not currently

available. In orcbr to cxdm~ne dn object as complex ds an inertial

fusinn tdraet, it would be necess~ry to vary thti depth of focus tu

cnnform to the rr?qionof interest as the target is sc~nncd laterally.

of this lens is ~l~ct.ric,lllycontrollable bccau;e the dcoustic field

within it is ultimdt~;ly shllpwlby tnu inturlldl :Iidqm?tic fl~ld distrilm-

sist.in,lof .1rod placed in d lJfllt[JHI m,jllucllc tield; dlthuugh fiui.in Jny

~i,],JIQ,, 1, Tht!4C hid$ m,lqll~’tir fit~ldWJI;pruvillr(lby five Alnlco VIII

riw Inrmfbpf,t, 4.~j-cIn n.dm x Z.41-cm id, x 1.).u4. cIII thlc~. Irw pule
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l.O-cm-lona by 0.3-cm-dlam yttrium iron garnet (YIG) rod in line with the

field axis and midway between the pole faces. The field was measured

without the YIG rod In place and found to be 1000 Gauss. Variation of

the field over the sample dimensions were~25 Gauss in the axial

direction and ~10 Gauss in the radial direction. Surrounding the ring

maqnets we placed a solenoid which allowed us to vary the field from WU

to 1250 Gauss by the application of a IICcurrent of -400 to +400 mamp.

The specimen stage of the microscope consisted of a plexiglass probe

on which was mounted a 200-um-diam BeCu sphere. The force applied to tt]e

YIG face by the !leCusphere, monitored by a Snaevitz FRA-G-lW turce

transducer. was usually in the range of 0.5 t.o1.5 grams.

A nated RF pulse at 935 ~Hz was introduced to the YIG via ~ gruundeu

fed wiroo The amplitude of the first echo was recorded as the cof,tact

~ctition t,etw~~(?n the YIG and the IIPCUsphere was muved ~lony tlw f~ce.

In this way tho microsl:ope was used to t~ke a prGfile ot its own ~mpli-

tulicdistribl~tion.

Tn undrrst,ml this, consldrr th~t the contact dwrbs ml/ur sc~tters

I.hoacnuttlc ~n(?rqy over the lenyth of contact AA, sucn thdt this energy

is not.fiot.cctfvlupon rcflwtion. If the amplitudu distributiw is ini-

ti.lllyqivr!nhy A(x), tnc tmplltudu detected when the prd.n!llldkUS coll-
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This implies the amplitude distribution is the inverse of the measured

absorption distribution times a scale factor.

The measured amplitude distribution is shown in Figure 2 and compared

with the amplitude calculated from the mdgnetoelastic optics mudel. The

aqreement is qood, with a measured half-power width ot 280 um as against

a 250-um width expected. The launch surface position, as indicdtecl by

the delay time of the first echo, was varied over 1 mm by chanqinq ft]e

maqnetic hiss. Only a very sliqht beam width chmge was obseI :~ inui-

catinq that th(~dcsion tends to produce collim~tion rather tn~n strong

focllsinq, This also was predicted by the w:gnetoeldstic optics model.

Usinq a l.b-mm-d!m BeCu sphere with a ‘40-um-thick gold co.dting, a

second achn from the qold/BIzCu boundary was observed. Converting the

measured delay time to thickness yirldcd a gold layer thickness ot

31 +?.5 Ilm. $iqrl(ll-tn-noise wds pour, - 1(J db, r~ue tu tne reldtlvcly

smll!l r~fl~ction ared :’.)mpdrcdto the beam size.

Thu proof-nf-princ~plu md(]rwtuelast!c lens 11,]sI)ecn ~how~l tu buildve

much JS uxpected. Callllr~tion ot’ its Mhdvior h~!ibeen achlcwd in IJ

rel(lt.iv(zlysimnll: {Indr,?p(’,)tilbl(~wdy. Thu rel~tively good ~lJrcem(:ntwith

th~!maqnrtof!

t.lw irlt~rn~l

ar ion; that.

Jstic optics modt?l gives rist? to tlw hupu th~t fucusinq ot

field will ultinliltf!ly(]ivu risu to dift’rdcriullIlmit.m.lupur-

5, to ,lllnlltII 11111for 5h(!arwavt! Opcr,ltiuflJt 1,0 Gtlz.
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Figure 1. Maqnetoelastic microscope

/

A

A

b

b I

J/
A

#’$’’’-%..’A
A

a

1

815
,

-0.10
1

. .

-0.s
r

0.= 0,10 II
RadLol PaLtkm R (Onl.1

Flqur~ 2, Magnctoelastlc beam profil~


